In vitro cytotoxicity and in vivo distribution after direct delivery of PEG-camptothecin conjugates to the rat brain.
Low water solubility and rapid elimination from the brain inhibits local delivery via implants and other delivery systems of most therapeutic drugs to the brain. We have conjugated the chemotherapy drug, camptothecin (CPT), to poly(ethylene glycol) (PEG) of molecular weight 3400 using previously established protocols. These new conjugates are very water-soluble and hydrolyze at a pH-dependent rate to release the active parent drug. We have studied the uptake of these conjugates by cells in vitro and quantified their cytotoxicity toward gliosarcoma cells. These conjugates were loaded into biodegradable polymeric controlled-release implants, and their release characteristics were studied in vitro. We implanted similar polymeric disks into rat brains and used a novel sectioning scheme to determine the concentration profile of CPT in comparison to conjugated CPT in the brain after 1, 7, 14, and 28 days. We have found that PEGylation greatly increases the maximum achievable drug concentration and greatly enhances the distribution properties of CPT, compared to corelease of CPT with PEG. Although only one percent of CPT in the conjugate system was found in the hydrolyzed, active form, drug concentrations were still significantly above cytotoxic levels over a greater distance for the conjugate system. On the basis of these results, we believe that PEGylation shows great promise toward increasing drug distribution after direct, local delivery in the brain for enhanced efficacy in drug treatment.